Modulation of brain alpha 2-adrenoceptor and mu-opioid receptor densities during morphine dependence and spontaneous withdrawal in rats.
The densities of brain alpha 2-adrenoceptors and mu-opioid receptors, quantitated by means of the binding of the agonists [3H]clonidine and [3H]dihydromorphine, respectively, were studied during the development of morphine dependence and spontaneous withdrawal in the rat. The oral administration of morphine (12-130 mg/kg for 3-21 days) led to inconsistent changes in alpha 2-adrenoceptor density while the density of mu-opioid receptors was down-regulated. In contrast, spontaneous opiate withdrawal (3-72 h) significantly increased the density of alpha 2-adrenoceptors while the density of mu-opioid receptors was rapidly up-regulated to control values. In the hypothalamus, but not in other brain regions, the increase in alpha 2-adrenoceptor density after withdrawal followed a time course (3-72 h) related to the severity of the abstinence syndrome. Thus, there was a positive and significant correlation between the severity of withdrawal and the density of alpha 2-adrenoceptors in the hypothalamus. Short-term treatment with clonidine (2 x 0.5 mg/kg, i.p.) prevented the morphine withdrawal-induced increases in alpha 2-adrenoceptor density in various brain regions, but not in the hypothalamus. The main results suggest that modulation of hypothalamic alpha 2-adrenoceptor density during morphine withdrawal is a relevant physiological mechanism by which the opiate abstinence syndrome is counteracted.